In Finland, water conservation policy sets equal incentive regardless of the condition of the environment. Before any policy reform, it is vital to investigate landowners' tendency for adoption. In this study we were particularly interested in examining the tendency for adoption if the soil quality implies a high leaching risk or water quality is already poor. For this purpose, survey data were combined with GIS data. Furthermore the aim was to analyse the effect of farm and farmer characteristics and attitudes on adoption. The findings derived by probit models indicated that, for active farmers, financial variables were the key determinants. For passive owners, adoption was also explained by attitudes. Contrary to our expectations, there is no spontaneous tendency for water conservation in deteriorated areas. Targeted agri-environmental measures, even though costly, cannot be avoided.
Introduction
In Finland current water conservation policy sets equal incentive for water conservation independently of eutrophication risk caused by the farming activity. This has been criticised for being an inefficient policy, as greater conservation benefits could be attained from the most risky areas (Lankoski and Ollikainen, 2003) . As a solution for this inefficiency, targeted agricultural measures have been proposed. However such measures, where different per-hectare payments could be offered to farmers based on their ability to implement water conservation, (Iho et al., 2013) , have been suggested to cause considerable implementations costs. Before conducting these expensive policy reforms, evidence is needed that the present water conservation measures are implemented independently of conservation risks. The benefits of targeted policy would also be lower if under the current policy there is a spontaneous tendency among land owners to direct their water conservation actions to those areas where they are most needed. However, there is no information on the behaviour of the landowners under the current policy. The crucial question is whether landowners who operate in risky areas are more likely to voluntarily adopt water conservation measures.
Water conservation in Finland provides mostly off-farm environmental benefits. Although, soil erosion, nitrogen and phosphorus runoff have an effect on the water bodies next to farms, they particularly affect water bodies between farms and the Baltic Sea as well as the condition of the Baltic Sea. Previous studies on soil conservation measures have suggested that voluntary adoption may be effective in the case of soil erosion. The marginal environmental benefit of adopting conservation measures on farms with low soil erodibility is likely to be low (Lampert et al., 2007) and adoption is thus expected to be greater on land prone to erosion (Pautsch et al., 2001) . However, the link between soil characteristics and adoption of conservation in the case where the benefits of conservation are mostly public is unclear.
In Finland, the share of agricultural land under lease contracts has doubled within the last 15 years. In current form of the leasing practices, the responsibility of the water conservation is shared between landowner, i.e passive owners who lease their land, and active farmers. With long term land improvements, such as liming and drainage, or by separating water protection zones from the field area, landowners can enhance the water conservation. However, this happens at their own expenses since agri-environmental measures are directed to active farmers. Past research has shown differences in conservation adoption between landowner types (Soule et al., 2000) . Against this background, it would be interesting to determine how active farmers and passive owners participate in water conservation.
Awareness of the association between soil characteristics and conservation action is important for policy design as it enables landowner-focused policies to be better targeted at those owner groups that are open to policy measures (e.g., Maybery et al. 2005; Ross-Davis and Broussard, 2007) . The identification of those landowners who may be receptive to policy interventions is a well-justified reason for the study. In addition to the design of policies, understanding the factors that associate with interest in conservation is a necessity for the viable implementation of policies and the tailoring of extension services ( Maybery et al. 2005; Kendra and Hull 2005) .
In this study our first aim was to analyse whether landowners' adoption of special environmental support 1 measures is directed to those areas that are most critical in the water conservation sense. Second, we aimed to define the farm characteristics as well as sociodemographic and attitude factors that affect adoption. Third, we also analysed whether active farmers and passive landowners have different variables defining their water conservation tendency. If so, this would imply the need for a different strategy of policy measures for enhancing the adoption of conservation actions in these two groups.
We analyse the relation between adoption and land characteristics based on a landowner survey that is complemented with GIS information on land characteristics. Data sets in landowner studies are typically survey based, containing only landowner assessments of environmental quality. Lambert (2007) used aggregated measures as a proxy of environmental sensitivity. Here we test whether national-level GIS databases can offer environmental character information relevant in landowner studies. Based on probit models we discuss the challenges in activating the key landowners to engage in water conservation.
Theoretical framework
Landowners are traditionally seen as profit maximizing operators but profit-maximization theory alone doesn't always provide sufficient evident for correctly predicting behaviour (Sheeder and Lynne, 2009) . Abdulla (2009) has developed a theoretical framework to capture landowners' behavior in relation to the adoption of conservation measures. The framework accounts for both utility and profit maximization merged in the same maximization problem.
Following the model structure proposed by Abdulla (2009) landowners' utility, considering the decision to adopt water conservation measures, depends on goods and services consumed, on the environmental state (e.g. water and soil quality) and on the net profits the landowner acquire from producing both private and environmental goods. The condition of resource affects the utility in two ways, i.e. by providing recreation and other opportunities to use good quality surface water and by affecting the decision to adopt conservation measures within the production process and ultimately the farm income. Let us consider that a landowner wants to maximize his or her profit from farm production, and consequently his or her utility given the decision to adopt water conservation practices. That is,
(2) where , , , are the prices of good d, of output m and of input n respectively, denotes the production units of output m, is the fixed cost of production, is the cost of conservation practice (fixed and variable costs) and is the off farm income. Also, is a 1 Agri-environmental scheme (AES) in Finland is based on a three level system, i.e mandatory basic measures, additional measures and special measures (Lehtonen et al., 2007) . Its main goal is to reduce nutrient runoff and maintain agricultural landscape as well as biodiversity. Participants have to comply with five mandatory basic measures and at least one additional measure. Special measures are set on a voluntary basis and are considered environmentally more effective. The present study is referred to the list of special measures included in the 2000-2006 programming period of Rural Development Policy. Nevertheless, our findings may be considered relevant also for to the next period 2007-2013, as the structure of Finnish AES has remained roughly the same (Quizhen et al., 2012). vector of goods and services consumed, is the condition of resources, is the maximum indirect farm profit for using , inputs and , conservation practices at the optimal level. Profit maximization leads to the optimal level of farms inputs and conservation practices, , . It is assumed that conservation practices affect the production yield, by either imposing positive synergies between inputs or by causing tradeoffs between better environmental state and land use. These two optimal levels of , can be estimated either sequentially or simultaneously but in both cases the condition of resource will be a determinative factor.
The landowner maximizes his/her utility by choosing optimal values of , and which are implicitly derived from and by profit maximization. The indirect utility function will then be: (3), which provides the optimal level of consumption of goods and services at all levels of total profits. In the case where landowner is willing to adopt conservation measures the maximum utility obtained is given as , where represents the choice of adoption, i.e. landowner selects the adoption only if . Abdulla (2009) describes the utility maximization problem in case where the landowner earns his/her farm profit from land rents and the decision process is the same as above. Nevertheless the case would be different if adopters are entitled to compensation payments, as landowners who are not engaged in farming are not entitled in these payments, and hence the net cost of adoption is higher for them.
Literature overview of the determinants of adoption

Lessons learned regarding the profile of adopters
Pro-environmental behaviour has been suggested to be affected by land owner characteristics such as socio-demographics, financial characteristics, farm characteristics, external factors, values and beliefs (Ervin and Ervin, 1982; Knowler and Bradshaw, 2007) . Adoption depends on the factors linked to farm characteristics as these influence the indirect profit function and on the landowners' characteristics which are incorporated in the utility factor (Vanslembrouck et al., 2002) . Socio-demographic characteristics have been to a certain extent able to predict behaviour. For example, Langpap (2004) , Vanslembrouck et al. (2002) , and Wynn et al. (2001) confirmed the hypothesis of the age affect as young farmers are more likely to adopt conservation measures. Education may be positively linked to better understanding the value of anticipated measures (Vanslembrouck et al., 2002) . Financial characteristics, namely agricultural and off farm income affect considerably the decision of landowners (De Francesco et al., 2008; Wossink and van Wenum 2003; Zbinden and Lee, 2005) . The effect of rental income on adoption of environmental measures have also been investigated by Lynch and Lovell (2003) and it was anticipated to have a negative sign, though wasn't found significant. In the list of farm characteristics, farm size is considered one of the most important determinants of participation (Lynch and Lovell, 2003; Vanslembrouck et al., 2002) , nonetheless the results have been ambiguous (De Francesco et al., 2008) . Spatial considerations have in many cases been incorporated as determinants in behavioural models and it has been shown (Lynch and Lovell, 2003; Wassink and Wenum, 2003; Jongenneel et al., 2008 ) that participation can be spatially diversified. Finally, external factors such as access and level of acquired information (Luzar and Diagne 1999; Bekele and Drake, 2003; Toma and Mathjis, 2006; Zbinden and Lee, 2005) concerning the anticipated conservation measures found to positively affect farmer decision.
Previous studies have emphasized the strong predictive power of farmer's values and attitudes (e.g., Lynne et al., 1988; Bell et al., 1994; Vanslembrouck et al., 2002; van Putten et al., 2011; Luzar and Diagne, 1999; Defrancesco et al., 2008) and the reason for holding land (Pannell et al., 2006) . Attachment to the land (Ryan et al., 2003) as well as the importance of owner's objectives associated with farming or owning land per se (Emtage and Herbohn, 2012; de Young, 2000) . Jongeneel et al., (2008) suggested that the value of land ownership and of farmership is positively related to the practice of conservation.
The role of biophysical characteristics
The condition of resource, i.e factor have been included in participation models, though not always as a straightforward factor. Farm biophysical characteristics, such as soil characteristics, have been translated into environmental risk elements (e.g. Bekele and Drake, 2003; Lambert, 2007; Pautch et al., 2001; Toma and Mathjis, 2006) . The results of water conservation risks have been mixed. In some studies sensitivity of soils has not had significant effect on investing in soil and water conservation (Nyangena, 2008) . On the other hand, soil slope has been found to have an effect on recognition of erosion problems (Pautsch et al, 2001 ). The designation of lands as highly sensitive for erosion has had an effect in adopting conservation practices (Clay et al., 1998) , particularly in the case of rented land (Soule et al., 2000) . Farms using land susceptible to water erosion or near water sources were more likely to install conservation structures (Lampert et al., 2007) .
Although a link between risk and conservation participation has been found, the conservation motive may not be clear. In some studies poor soil type has found to be positively correlated with entering an environment protection scheme (Hynes and Garvey, 2009 ), but was assumed to be related to the lower agricultural productivity and not the environmental risks. Adopting best management practices has been summarized in a vote count meta-analysis by Prokopy et al. (2008) from US studies. In the meta-analysis physical characteristics of the land slope, soil and the proximity of a river have in minority of cases either a positive or negative effect on adopting best management practices. Sinden and King (1990) and Bayard and Jolly (2007) , comment on how the quality of resource is integrated in participation via perception and recognition. Perception of environmental state leads to a level of awareness and attitude towards environmental protection which in turn results in actual behaviour. The state of biophysical characteristics has, in many cases, been incorporated as a subjective measure where farmers are asked for their perception of the environmental problem (Amsallu and Graff, 2007) or about their estimate on certain farm characteristics related to environmental degradation, e.g. the level of slope (Bekele and Drake 2003; Amsallu and Graff, 2007) . However, other studies have attempted to incorporate objective measurements such as erodibility indeces (Lampert et al., 2007) or to use national resources inventory data to collect information on resource characteristics such as slope (Pautsch et al., 2001) .
Data and methodology
4.1.Mail survey data
A mail survey data collected in 2006 was used to provide variables of adoption of agrienvironmental measures as well as owner characteristics (data collection described in Myyrä et al. 2010) . The mail survey data yielded a total of 2,684 observations corresponding to 44% of the original sample. Of the final sample, 37% represented active farmers while 63% represented passive landowners. In addition to the mail survey data, information on the respondents was available from the register of agricultural taxation and income taxation. This made it possible to compare the respondents to the general farming population. The respondents represented the population of farmland owners in Finland quite well, as the differences between the data and the population were all under five percentage units with respect to the demographic profile, farm size and geographical distribution.
We also collected data on physical measures, i.e water quality and soil characteristics, acquired from a GIS database at the national level. To obtain GIS variables in our survey data, each farm was indicated with the geographic middle point with x,y coordinates. The field characteristics were obtained for the nearest field to this middle point. In this manner the values of GIS variables represented a sample from the whole spatial distribution of each farm.
The level of water eutrophication depends on the field characteristics. According to Puustinen et al (2010) clay soil texture was indicated as risk factor as it relates to erosion and subsequently to nutrient loading, in particular particle phosphorus loading which in turn is linked to eutrophication. The N leaching can be indicated by peat soil texture (Bergström and Johanson, 1991) as the largest losses of NO3-N ha -1 year -1 occurred on sandy and peat soils. Peat soils in Finland may also be less liable toto erosion, since the fields where the dominating soil texture is peat are rather flat (<1%) (Puustinen et al., 2010) . The slope itself was excluded from the analysis considering the large number of missing values and also the fact that landscape is quite heterogeneous in slope terms. The soil variables for peat and clay soils were obtained from Surficial deposit database of Geological survey of Finland. We also accounted for the level of water quality measured for the closest to the farm plot water body. The water quality index regards a general usability classification of water bodies (lakes, rivers and sea) provided by the Finnish Environment Institute (SYKE). The index gives an idea about the general suitability of water bodies for uses such as water supply, fishing and recreation.
4.2.Model framework and variables measurement
We explored the adoption of water conservation measures, as dependent variable. For adoption elicited by active farmers, a list of measures for which farmers have received environmental support in 2005 was presented. The measures are related to water eutrophication and aim to reduce erosion and nutrient load from the fields. Adoption was regarded as positive if at least one measure was selected from the available list. This simplification was necessary for the model, even though we acknowledge that farmers adopt measures based on individual determinants, e.g farm structure, location e.t.c.
Approximately 21% of active farmers reported a positive participation and considering the specific measures, 33% of them had established buffer water zones, 32% had implemented manure treatment, 12% leach treatment, 18% practiced organic farming and 6 % implemented other measures. For passive landowners, adoption was positive if respondents had performed some voluntary measures to improve water quality. By almost 20% passive landowners responded positively regarding the application of voluntary measures.
Accounting for landowners' attitudes we formulated four sets of statements measuring 1) nature and recreation values derived from farming and land ownership 2) values attached to farm production 3) social values attached to land ownership and 4) sentimental values attached to the farm district. All statements were measured on a 5-point Likert rating scale. To avoid multicollinearity problems instead of using summative or mean variables per set of statements we preferred to include factor loadings. We employed a factor analysis with principal component analysis and varimax rotation by restricting the number of factors to four. For all sets Cronbach's alpha coefficients was found above 0.60 indicating adequate reliability.
Two models were employed; one where region variables are excluded and the other where water quality and soil characteristics are excluded. This structure was deemed necessary, since region variables found to be significantly correlated to water quality and soil characteristics.
4.3.Statistical methods
The probit binary response model was employed to examine the probability of the dependent binary variable, i.e adoption. Binary response models are commonly applied when respondent faces two alternatives, y=1, 0 where, as applied in our case study, y=1 if respondent has participated in conservation measures and y=0 otherwise. We assumed that the probability of participation is given by the relationship:
where 0  is a constant term and  is a vector with elements corresponding to the explanatory variables. In the probit binary response model, G is the normal cumulative distribution function (cdf) which lies between zero and one. Probit parameters are estimated by Maximum Likelihood Estimation (MLE) method which maximizes the log-likelihood function and it works by obtaining the estimates of parameters β that maximize the total likelihood of observing the outcomes as reported.
Results and Discussion
The results of the binary probit models addressed to active landowners are presented in Table 1 . Both models (model 1 and 2) performed well in fitting the data, correctly predicting 68 and 69% of cases, respectively. The overall fit measured by the pseudo-R 2 was relatively low. The results indicate that active farmers' water conservation behavior was not strongly contributed by the risk factors. The only risk indicator that had positively effect on farmer's participation was water quality of the closest water bodies. This is possibly because this indicator is directly visible by the farmers and clearly associated to water eutrophication. Nevertheless soil texture indicating eutrophication risk didn't affect adoption decision as expected. The erosion and nutrient leaching risk had a negative effect implying that farmers, who operate in areas where erosion and nitrogen leaching are more likely, were less keen to adopt conservation measures. The latter may be related to the trend that intensive, expansive farms have recently cleared peat lands for cultivation.
Model 2 also revealed that the farmers who owned land in the south and east of Finland were less keen on water protection than those who owned land in the western part. Intensive farm production is particularly concentrated in the south, which explains the outcome that farmers there tend to be more reluctant to undertake water conservation measures as they face a higher trade off between conservation and land use for production. In eastern areas on the other hand farming activities are restricted and hence environmental problems related to agriculture are less severe, implying that conservation is less needed there. The west is the region where husbandry is most developed, and due to manure issues, the adoption of conservation measures aiming to treat manure seems more probable.
Farmer managerial characteristics, such as agricultural income, off farm income and productivity level, as well as farm characteristics, namely farm size, were significant in explaining participation. Higher income classes as well as large scale, farmers were keener in adoption of measures, reflecting the lower financial risk. Large scale farmers, in particular, tend to be more flexible in participation compared to small scale ones, probably due to the wider heterogeneity in plot level productivity. For plots were the resource quality and profitability level are low, investing in conservation measures doesn't significantly decrease farming income as the conservation measures are compensated based on average expenses. Conversely, farmers who earned a high agricultural income per hectare, defined as productivity, were less likely to adopt any supplement conservation measure, meaning that farmers hesitate to adopt water conservation measures in cases where land is considerably profitable. The use of contractors positively affected the probability of adoption implying possibly more versatile decisions in farm management. If decision making is solely carried out by the farmer then the probability of adoption is significantly improved. For farmers who operate on farms that are plant production oriented, adoption was more likely but the parameter was only statistically significant in model 2. Although livestock farms are associated more with nutrient run off, income support through AES is more vital for plant production farms (Lehtonen et al., 2007) justifing their higher tendency to participate. The appraisal of information was found to be a significant and positive determinant of adoption, as expected.
Regarding the socio-demographic profile of farmers, the level of education was positively related to adoption of measures, while age did not explain dependents' variable variation. Farmers who typically live on the farm were less active in adopting any measure. This contradicts our initial expectations, as one would expect that private benefits associated with water conservation would be more likely to be taken into account by those who live on or close to the farm. Among the attitudinal factors only those related to nature and recreation values were significant and positive.
Marginal effect estimates indicated that actual adoption was more stongly affected by farmer and financial characteristics than the water quality or soil type. In particular, residency on the farm and level of productivity showed the highest marginal effect on the probability of adopting water conservation measures. Moreover the effect of region variable 'south' was significant. Table 2 presents the results of the probit model for passive landowners. The adoption models (model 1 and 2) performed well in fitting the data, correctly predicting 70.66% and 70.57% of cases, respectively. The overall fit measured by the pseudo R 2 is considered relatively low for both models.
Model 1 revealed a negative and significant relationship between degraded water quality and adoption. It appears that either passive owners were not well aware of the state of the water body located closest to their land, or that they did not consider themselves equally responsible for water quality deterioration. The sign of coefficient may also reflect the private cost of investing in conservation measures which may be perceived as considerable if the quality of resource is already degraded. The expectations related to the effectiveness of conservation may also be at a low level. Moreover, soil type, was found to have a negative but not significant coefficient. All region variables were found to be positive and significant, in contrast to the active farmers' models, indicating that owners of land in the south, east and north of Finland were more likely to have adopted measures than those owning land in the west of the country. This may be related to the lower importance of water bodies for recreation in the west.
The model revealed that education and attitudinal factors significantly affected the actions towards water conservation. Owners with higher level of general education were less likely to have adopted measures. From the attitude variables, the importance of recreational values and of farm production values was found to have a positive and significant influence to the actual adoption. Moreover the level of off-farm income explained much of the variation in adoption and indicated a positive influence. The size of the farm positively affected the decision to adopt measures, but the effect was only significant in model 1. Age was only found significant in model 2, indicating that younger owners were more receptive towards conservation.
The marginal effects of the income level as well as attitudinal factors were shown to significantly determine the probability of adoption. Interestingly, the marginal effect of resource quality and in particular that of water was substantial. 
Conclusions
We investigated the profile of land owners adopting water conservation measures and the effect of the condition of resources, namely water and soil, may impose on their decision to adopt. Active farmers and passive (i.e, who are not engaged in farming) owners, were examined separately. For active farmers, the model confirmed that income is the key determinant for adopting water conservation. Furthermore, larger farms have greater possibility to adopt. This can be explained by the wider spectrum of various plot types; it is easier to find plots on their estate where productivity is low and that are well suited to water conservation. Conversely, farmers who operate in more productive areas were less eager to adopt, signaling the importance of profits versus environmental conservation. For passive landowners, in contrast to active owners, attitudes were found to be key determinants for voluntary adoption. The attitudes themselves reveal the reasons why this group of owners still owns land even if they are not engaged in farming. The higher the off-farm income the more likely it is that the owner would voluntarily adopt any measure. This is according to our expectation, given that passive owners receive no compensation for the measures applied.
Both cases showed that the tendency for adoption is spatially diversified. Active farmers who operate in the south and east are less likely to adopt water conservation measures contrary to the corresponding findings derived from models for passive owners. This outcome may be of reliance in guiding policy, as spatially tailored measures may be planned in such a way that would ultimately increase adoption. Previous studies that have assessed Finnish AES have also conlcuded that measures and support levels should be adjusted to the need of each region (Quizhen et al., 2012) . We suggest that more incentives should be provided to active farmers who operate in the south than to those who operate in the west. For passive owners we recommend information campaigns on opportunities for applying conservation measures, possibly targeted to western areas.
Regarding the role of resource condition, our analysis provided mixed results. Although we found some evidence that farmers are more likely to have applied supplementary measures in areas where water quality is poor, soil texture indicators didn't affect adoption in the same manner. The adoption of measures by passive owners was also negatively affected by the fact that water quality and soil type were at risk. All in all, our outcome is, if not ambiguous, weak supportive of our initial expectation that owners would be naturally motivated to adopt measures in areas where the environmental state has deteriorated or is at risk of deterioration. Even though past research has advocated the adoption of conservation measures on lands in a deteriorated state, e.g with a perceived low soil quality (Zbinden and Lee, 2005) or perceived slope level (Amsalu and Graff, 2007) or where there is a perception of environmental risk (Tomas and Mathijs, 2007) our results are not consistent with this. This inconsistency may reflect the type of data used, given that our analysis was based on objective measures whereas previous researchhas examined perceived measurements. On the other hand, our findings may simply reflect a lack of awareness of the condition of environmental resources. Thus, future research needs to be focused on the formation of environmental perceptions. Referring back to our initial question, our model indicates that for farmers as well as landowners, environmentalism and/or stewardship incentives are not strong enough to motivate adoption for conservation measures. Even if active farmers do care about environmental protection, they simply need financial incentives to act. Although off-farm benefits may affect the 'utility' part explained in the theoretical framework, the 'profit maximization' part prevails precisely because conservation measures may not be accompanied by direct benefits to the owners. We conclude that as there is no spontaneous tendency among landowners to adopt water conservation measures and targeted agri-environmental policy, despite their considerable implementation costs, cannot be avoided. Spatially tailored measures can attract more adopters on hot spot areas than homogeneous and/or volunteer ones can. A good example is the green auctions mechanism where adopters are compensated according to the environmental benefits they produce, which are greater in areas where environmental condition is poor.
The policy issue for passive landowners is important since they are property owners with a considerable amount of decision-making power. Lease contracts are short, and landowners have full responsibility, every sixth year, regarding the next lease holder. Considering that landowners account for values other than just monetary ones, lease contacts might be enhanced by a commitment to water conservation. Lease holders, who are pro-water conservation, could later be compensated. In this way, a group effort towards water conservation, involving both active and passive landowners, would be attainable. 
